Paradigm shift from diagnosing patients based on common symptoms to categorizing patients into subtypes with different pathogenic mechanisms to guide treatment for Alzheimer's disease.
Alzheimer's disease (AD) is a major cause of dementia in the elderly, and the number of AD patients is rapidly growing as life expectancy increases. However, disease-modifying drugs are not yet available. According to the amyloid hypothesis, disease onset is triggered by aggregation and accumulation of amyloid-β peptide, followed by the formation of neurofibrillary tangles composed of hyperphosphorylated tau, and synaptic loss/neuronal cell death leading to dementia. Based on this hypothesis, various clinical trials for treatment of AD have been conducted, but most were discontinued due to failure to achieve cognitive improvement or appearance of adverse effects. Here we discuss the reasons for the failure of these trials. We suggest that biomarkers of specific, distinct molecular mechanisms of amyloidogenesis should be developed concomitantly with disease-modifying drugs (the so-called companion diagnosis) to aid the proper design of clinical trials, as well as to enable personalized treatment of individual AD patients.